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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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1 )M Responsive to communication(s) filed on 14 October 2003 . 
2a)n This action is FINAL. 2b)l3 This action is non-final. 

3) 0 Since this application is in condition for allowance except for fomia! matters, prosecution as to the merits is 
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4) 1^ Clalm(s) 1-23 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 1-20, 22. 23 is/are rejected. 
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DETAILED ACTION 
Drawings 

1 . Figure 1 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
condittons and requirements of this title. 

3. Claims 1-10 are rejected under 35 U.S.C. 101 because the claimed invention 
lacks patentable utility. Claims 1 and 6 way look like method claims, but they do not 
have practical applications. 

4. Claims 22 and 23 are rejected under 35 U.S.C. 101 because they are computer- 
processing related claimed. Examiner suggests to change "processor instructions" to - 
computer executable instructions encoded - or in similar language. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under sectbn 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

6. Claims 1 -20. 22 and 23 are rejected under 35 U.S.C. 1 02(e) as being 
unpatentable by Arslan et al (US 7,031 ,41 1 ). 

a) Regarding to claim 1 , Arslan et al disclose a method of reducing interference in a 
received signal, the method comprising: 

performing a synchronization of the received signal to yield a synchronization 
position (1301 in Fig. 13); 

determining an updated received signal using the synchronization position and the 
received signal, the step of determining the updated received signal comprising 
iteratively performing interference-model estimation and spatio-temporal whitening 
(1302,1304 and 1305 in Fig. 13; Col 10, L20-38); 

determining an updated synchronization position of the updated received signal 
(1306 In Fig. 13, which has shown in details In Fig. 9; 901 in Flg.9); and 

determining a channel estimate using the updated synchronization position and 
the updated received signal (1306 in Fig. 13, which has shown in details in Fig. 9; 902 in 
Fig. 9; Col 9, L29-50). 
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b) Regarding to clainns 2 and 7, Arslan et a! disclose further comprising: 
providing the channel estimate to an equalizer (DFSE 1305 in Fig. 13); 
providing the updated received signal to the equalizer (feedback to DFSE 1 305); 

and 

outputting, by the equalizer, of a symbol estimate (soft values in Fig. 13). 

c) Regarding to claim 3, Arslan et al disclose wherein the step of determining the 
updated received signal comprises order adaptation (Fig. 12; Col 9, L60- Col 10, L19) 
and performing a first-order vector-noise-correlation estimation (Col 5, L55- Col 8, LI 4). 

d) Regarding to claims 4 and 9, Arslan et al disclose wherein symbol extension of 
the received signal is avoided (whitening filter; 1302 in Fig. 13). 

e) Regarding to claims 5 and 1 0, Arslan et al disclose wherein the method is 
employed in a single-antenna-interference-rejection application (SAIR; Col 3, LI 7-1 9). 

f) Regarding to claim 6, Arslan et al disclose a method of reducing interference in a 
received signal, the method comprising: 

performing synchronization and whitening of the received signal (1301 in Fig. 
13), the synchronization and whitening comprising performing the following steps at 
least one time: 

performing a synchronization and vector-noise-correlation estimation of an input 
signal to yield an interference model (SAIR algorithm; Col 5, L55-Col 8, LI ); 

performing a spatio-temporal whitening operation using the interference model 
and the input signal to yield an updated received signal (1302,1304 and 1305 in Fig. 13; 
Col 10, L20-38); 
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wherein the input signal is the received signal when the step of performing the 
synchronization and vector-noise-correlation estimation is performed a first time of the 
at least one time (received signal and sync and SAIR in Fig. 13); and 

wherein the input signal is the updated received signal when the step of 
performing the synchronization and vector-noise-correlation estimation is performed 
following the first time of the at least one time (1306 in Fig. 13, which has shown in 
details in Fig. 9; 901 in Fig. 9); and 

determining a channel estimate using the updated received signal (1306 in Fig. 
13, which has shown in details in Fig. 9; 902 in Fig. 9; Col 9, L29-50). 

g) Regarding to claim 8, Arslan et al disclose wherein the step of perfomning the 
spatio-temporal whitening operation comprises performing a first-order vector-noise- 
correlation estimation via synchronization residues (Col 5, L55- Col 8, LI 4). 

h) Regarding to claim 1 1 , Arslan et al disclose an apparatus for reducing 
interference in a received signal, the apparatus comprising: 

means for performing a synchronization of the received signal to yield a 
synchronization position (1301 in Fig. 13); 

means for determining an updated received signal using the synchronization 
position and the received signal, the means for determining the updated received signal 
comprising means for iteratively performing interference-model estimation and spatio- 
temporal whitening (1302,1304,and 1305 in Fig. 13; Col 10, L20-38); 

means for determining an updated synchronization position of the updated 
received signal (1306 in Fig. 13, which has shown in details in Fig. 9; 901 in Fig.9); and 
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means for determining a cliannel estimate using the updated synchronization 
position and the updated received signal (1306 in Fig. 13, which has shown in details in 
Fig. 9; 902 in Fig. 9; Col 9, L29-50). 

i) Regarding to claims 1 2 and 1 6, Arslan et al disclose further comprising: 

means for providing the channel estinrate to an equalizer (DFSE 1305 in Fig. 13); 
means for providing the updated received signal to the equalizer (feedback to 

DFSE 1305); and . 

means for outputting, by the equalizer, of a symbol estimate (soft values in Fig. 

13). 

j) Regarding to claim 13, Arslan et al disclose wherein the means for determining 
the updated received signal comprises means for order adaptation (Fig. 12; Col 9, L60- 
Col 10, L19) and means for performing a first-order vector-noise-con-elation estimation 
(Col 5. L55- Col 8, L14). 

k) Regarding to clainns 14 and 19, Arslan et al disclose wherein symbol extension of 

the received signal is avoided (whitening filter; 1302 In Fig. 13). 

I) Regarding to claims 15 and 20, Arslan et al disclose wherein the apparatus uses 

single-antenna-interference-rejection application (SAIR; Col 3, L17-19). 

m) Regarding to claim 1 6, Arslan et al disclose an apparatus for reducing 

interference in a received signal, the apparatus comprising: 

means for performing synchronization and whitening of the received signal (1301 
in Fig. 13), the means for synchronization and whitening comprising performing the 
following steps at least one time: 
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performing a synchronization and vectpr-noise-correlation estimation of an input 
signal to yield an interference model (SAIR algorithm; Col 5, L55-Col 8, LI ); 

performing a spatio-temporal whitening operation using the interference model 
and the input signal to yield an updated received signal (1302,1304 and 1305 in Fig. 13; 
Col 10, L20-38); 

wherein the input signal is the received signal when the step of performing the 
synchronization and vector-noise-correlation estimation is performed a first time of the 
at least one time (received signal and sync and SAIR in Fig. 13); and 

wherein the input signal is the updated received signal when the step of 
performing the synchronization and vector-noise-correlation estimation is performed 
following the first time of the at least one time (1 306 in Fig. 13, which has shown in 
details in Fig. 9; 901 in Fig. 9); and 

means for determining a channel estimate using the updated received signal 
(1306 in Fig. 13, which has shown in details in Fig. 9; 902 in Fig. 9; Col 9, 1.29-50). 
n) Regarding to claim 1 8, Arslan et al disclose wherein the step of performing the 
spatio-temporal whitening operation comprises performing a first-order vector-noise- 
correlation estimation via synchronization residues (Col 5, L55- Col 8, L14). 
o) Regarding to claim 22, Arslan et al disclose an article of manufacture for 
reducing interference in a received signal, the article of manufacture comprising: 
at least one computer readable medium (ASICS; abstract); 
processor instructions contained on the at least one computer readable medium, 
the processor instructions configured to be readable from the at least one computer 
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readable medium by at least one processor and thereby cause the at least one 
processor to operate as to: 

performing a synchronization of the received signal to yield a synchronization 
position (1301 In Fig. 13); 

determining an updated received signal using the synchronization position and the 
received signal, the step of determining the updated received signal comprising 
iteratively performing Interference-model estimation and spatio-temporal whitening 
(1302,1304 and 1305 in Fig. 13; Col 10, L20-38); 

detemiining an updated synchronization position of the updated received signal 
(1306 In Fig. 13, which has shown in details in Fig. 9; 901 in Fig.9); and 

determining a channel estimate using the updated synchronization position and 
the updated received signal (1306 in Fig. 13, which has shown in details in Fig. 9; 902 in 
Fig. 9; Col 9, L29-50). 

p) Regarding to claim 23, Arslan et al disclose an article of manufacture for 
reducing interference in a received signal, the article of manufacture comprising: 

at least one computer readable medium (ASICS; abstract); 

processor instructions contained on the at least one computer readable medium, 
the processor instructions configured to be readable from the at least one computer 
readable medium by at least one processor and thereby cause the at least one 
processor to operate as to: 
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performing synchronization and whitening of the received signal (1301 in Fig. 
13), the synchronization and whitening comprising performing the following steps at 
least one time: 

performing a synchronization and vector-noise-correlation estimation of an input 
signal to yield an interference model (SAIR algorithm; Col 5, L55-Col 8, L1 ); 

performing a spatio-temporal whitening operation using the interference model 
and the input signal to yield an updated received signal (1302,1304 and 1305 in Fig. 13; 
Col 10, L20-38); 

wherein the Input signal is the received signal when the step of performing the 
synchronization and vector-noise-correlation estimation is performed a first time of the 
at least one time (received signal and sync and SAIR in Fig. 13); and 

wherein the input signal is the updated received signal when the step of 
perfomriing the synchronization and vector-noise-correlation estimation is performed 
following the first time of the at least one time (1306 in Fig. 13, which has shown in 
details in Fig. 9; 901 in Fig. 9); and 

determining a channel estimate using the updated received signal (1306 in Fig. 
13, which has shown in details in Fig. 9; 902 in Fig. 9; Col 9, L29-50). 

Allowable Subject Matter 
7. Claim 21 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening clainns. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner siiould be directed to Eva Y Zlieng whose telephone number Is 571-272- 
3049. The examiner can normally be reached on M-F, 7:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications Is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

Eva Yi Zheng 
Examiner 
Art Unit 2611 

December 1 , 2006 

CHIEH M. FAN 
SUPERVISORY fWTENT EXAMINER 



